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Early Bruises Detection Method of Apple Surface Based on Near Infrared
Camera Imaging Technology and Image Threshold Segmentation Method
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China Agricultural University , Beijing 100083, China)

Abstract; In order to solve the problem that it is difficult to detect the early bruises of apple surface, an
early bruises detection method of apple surface based on near infrared camera imaging technology and
image threshold segmentation method was proposed. The near infrared image of apple samples was
collected by T2SL near infrared camera, which had absolute advantages in the near infrared band imaging
compared with other types of camera. The background of the near infrared image was segmented by Otsu
method. The threshold of sound and bruise region segmentation was set based on the gray histogram of the
image, and the bruise region of apple samples was extracted by morphological processing. The accuracy
of the method was 88% for the sound samples, 90% for the samples after bruise, and 96% for the
samples after 30 minutes of bruise. The early bruises detection of apple surface based on near infrared
camera imaging and threshold segmentation did not need modeling learning, which was similar to an
unsupervised discriminant analysis method. The results showed that the method was feasible for early
bruises detection of apple surface, it can not only detect the early bruises of apple surface, but also can
directly outline the location of the surface bruises, which can provide a fast and efficient method for real-
time online detection of apple surface bruises.
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Fig. 1 Apple external bruise device
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Fig.2 Near infrared camera imaging system
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Fig.3 Near infrared image and visible light image

of apple bruises
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Fig.4 Apple image background segmentation results
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Fig.5 Image processing result of early bruises on

apple surface
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Fig.6 Gray-scale histogram of near infrared

image of apple after background segmentation
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Tab.1 Classification results of apple near infrared image
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Fig.7 Comparison of image classification results

of bruise apple
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